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(DM^j-LT. ^-fey y7 7 S'i^a 7 y/Jfcfi 400-500 nm, xdri/vW If — % 
& 400 nm «T«t^^ %3$o 0 MifcK-e$LK<£> &J$ofc#>, VP 

= ^^#«t<^§rM$^r^^ (^#fF^ls 2 #10 o 

^mmtm&^&irzJjfe^mtstix^Zo o^d n 375 nm 

5 mm^Ul, 2, 3, 4, 5#J$) o 

iti^^f^lt-i^ 375nm£Ui, 800 nm ^T^M^^^^^RiM L*C 

-C*&5„ i^T\ ^F^^^A^f* BF 2+J ^ B+O-f^^&A;^ -f^T^^VT 
xfcfcn^/^-V^^yV ^(D^^&A^ffiV^fri/rv^o o£ 9. 2 HI 

20 o^:/&A&fT5&i!;a s fe * 
^feofc„ ££>K:fi. 2HXM tyaA^#®^^#it^6 i tfo 

(^IWiSfc 1 ) Ext. Abstr. of IWJT, pp23-26, Tokyo, 2002. 
(WWWtJCfik 2 ) Symposium on VLSI Technology Digest of Technical 
Papers, pp53-54, Kyoto, 2003. 
30 (0%fWfXffi 3 ) Ext. Abstr. of IWJT, pp31-34, Tokyo, 2002. 
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teM^lflfcfBU ) Ext. Abstr. of IWJT, pp27-28, Tokyo, 2002. 
0¥WW3C$ik 5 ) 2000 International Conference on Ion Implantation 
Technology Proceedings, 2000, pp. 175-177. 

5 <mm(Dffl7F> 

izmmtisitzig&vftmjjmz&^x, ^fnm^mxKn bf^ b + <d^$-^ 

-tf>£ 5?£ytU<Dt!:frT\ JLMJ)m^Xl£m(D'( a-^&Aklk^TX/u-- -?y 

mm<DWiM&j&f&v, r<D#^ % ft (iM) &mM\^x^mm&mm.&]i l zm&. 
A-f%t$,m<Di¥&b, ^y 7y*-?*m^tcnmmm(Dft¥wm<Dmm*m i 9 

<b # o ^ Sr m^Citt \z.mmk £ -fr 3 m flBttt- § ft tt „ IWaSft & 8b *s 
30 J:<KJRUT*Ab^tt*bSri«V^J^-T?«^«i^?Stt^-T?t N ^©^n^^ 
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&is v ^ i/mm<Dm < ^m^T^m-t-s <d teWM-rz fc«> ©ana & s 

He^^^-r^mM-r^^t^^t-i-^o He ^7 X^SrRW-r 5 - £: T% 375 
nm fi*_L. 800 nm KT©)tW5^ P =* ^^*ffiO^<7)^I|X Wlfc'iE^lRj-t: 
l-Sfcfe^fc^He^X-^ft^ Ar ?"^X^£rJBV^T%&V\, ^fc(i. 
He ^ Ar T%IR bfc i: ^ 5 1 7cm ^tf^ 7 X-^ T' % i^«<D^jm 5r# ^ 
10 ::£:^-?£6„ 

u fu!WJgirtT% mmThm&femk-tz x 5^ suia^^s^. 37511m ^ 
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HjtW, ?g;R£X(nm)£ U Pjfci&^S: A ( % ) t LT, jfcft^ 375 nm WJfT? 
10 500 nm *StO itfiA>7E3 2V 12S ^ J&Stf* 500 nm ^JLT* 600 nm 

i^|j:A>2El 9A- 7 - 278 . 600 nm SX±X 700 nm t # fit A> 4 El 

4X-6.6849 n 700 nm 800 nm *^<£> £ # fi A> 2 E 1 2 X *- 7773 <D4>ft 

15 U KlfcflMBfcS: a(cm-l)£ LT. »E*36S 375 nm .^JbT* 500 nm Tfeitt© £ # 
a> 1E3 8X i 2505 N S£**S 500 nm 600 nm a> 1 E 2 4 

600 nm^±T* 700 nm Mffi<D t # f± a> 2 E19X 5 - 5 8 73 ^#^ 700 
nm £(±t* 800 nm *i© t # fi a> 1 E 1 7 \-4.nsz <D'pt£ < 

25 n-Si(l00)S^^7°7X-^ K^t°y^^J: 19 t}?d ^%7fnmt LTfAtSIt 
£ N gT|B#n>'©#A^tbfcn-Si(l00)S^^> 375 nm JBAJb 800 nm J^T^ 1^— 

HtifB^n V(Z5^A$ttfc)S(^ 375 nmEth 800 nm &~f<0^tkcMir SftOM 
$8*5 A> 1E 1 9X- 6 - 833 -efc5 t^^r-g-tfo 
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b, mflB#n^^^A$^fcn-Si(lOO)^^. 375 nm £(._L 800 nm £X~F<D 

1ffllB#ni'©»A£*LfcJBtf>375 nmP;±, 800 nm^T©*K»t5*©!RlR 
5 «»dS a > IE 2 4X- 7 - 1693 T*fc3%<£&r-^tfo 

P^^tP^^X^^r n-Si<100)£=te&tm&«ttfcffi&4ft^i-3 n-Si(l00)»i 

10 *2*AUtJi) , i^y 3^afis© 3jp#atfc*5v>TAi*A"7oftfc ur^y^y 
* - * -can j^t- « t> o 

15 J?$^D(cm)i: IT, A=100x( l-exp(-a-D ))&JBV^X3rffl-r5 *<D*r£t*. 
SfcfcWu *^^TlMtSrWt5it He Ar ^Xt, He 

^Wfclg^SS ^ i: &%?mk-tZ>o 09*.fif. He T'y^^y^yStH 

^py^tf^^X^t^Xv K— tT^Ufcfcfc^ He iX^X^Sr 
vy 3ySt«ltbTt)j;v\ 

© 3 S«3iXA*tfc 70S£LX^yXy^-*Xii!l5£LXtfe«X#3o 
25 3fc©!Ri|X^tts ^> #ny&i|?ALfcjf . is V = 3 JB*3SXAl*fc 70 

Ltx!)^y^-^T3fc©M#ti^py^AtfcS©l?^^L,fc 

#n:/'&S(*ALfcJl<0ff$S:D ( cm )£ Lt> A=100x( 1 — exp(— a • D )) 
30 V^£-Sr2&*.fc < ^"f-S r. t tft?* 5, 
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*fc, n-si(ioo)s^^ soi mm, I^^ySt, ^f^^S«±^^$ 

^ Hi, XPS ^ffiv^t)J:v\ 

myxoma & tiittem<D%i¥fe&&iDLj£i-z t> £13 

30 i-§^tiiffl^itg-efc6„ 
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©^y^fy^p^7 i/T^^-S-te 1000-1100 nm \^&]£<D \?—# £rf#o 
(DfciftlsX, ^77 yl/*- 7y7 P 3feft 400-500 nm. if 

^^tt-fb^iib7cJ:p^> tft^^36<5<aafete^o-C N J¥£, ^M4»Sft 

* 6 g^<^f^*tM 5 £ £: asortB i: ft 3 . 
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^ >v^ N 2 10 2 3 0 teK^fK 2 4 0 it^V X^M. 2 5 0 

mM, 2 6 0 nmm^^v. 270 ^m^u 2 8 0 « k— ^ vm%^w^^> 

ftl&t5 7^^ 3 10tt^7X^ 4 0 0im 4 10(irat&5o 
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20 mmcDj^m 1 ) 

*lli£<£>7OT 1 T'fi.S^oS^^^^B^i-^o m 1 ^^i-i 5 ^.n-Si(lOO) 

-r^*^, ^^jui 1 of*, r^^^r^^-e^^^s #*o*&^ 

25 pfe£-^ipt>o«b&oTv^;5 0 

30 te¥mft&m±im&£frrc*mi*mm*&!$i-%i&&* l< f±*t&**«** 
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i o^^^ttSo sfcr^m ^m&^mi 

^i~J:5^> *Nff£g*Si 0 0l^lT»^fAtMiHi l 
10 ttfc^^S^l O 0O)fe^#tt^SI£t5it¥ii: l,t©«4 0 0 33 J: 

15 t>^2 0 0rtt^7Xv^4lit5^7^l2 4 0 iSrAiU S^^/k^ 
2 6 0^ig£g£*L7c. «SSftt LT©fIMH 0 0©fSI^7^ K 

J£(D%,<DM&ZY2 3 0#SlS!ffi£*L-C*5 9, /7Xvi2 4 0^tefi$»2 5 0 3^ 

*fc*^^--t^^2 o o ^fiiiibw^^^iAtSf^w^iAli^ 

25 V2 9 0 (i^#^ttHe) % ^ <D{tfl<Dg! 3 ©t/Jf tr^f^S II 3 <D V 4 V 3 0 
0 (r(^^{±Ar) -C«^$^5o 

£fc, ^(^CT, SiJ^4 1 0-r^^L/c7t^#tt^^i-«>tf-^3 
20i, r<D^^fc^V^-C^^^^i-S^J#llIi^§3 4 0 $IJ#PIU 

Eg 3 4 o (DttifUzm^^xy? t'^^go K— fcf^&ffcSr* — 

30 \?;<y?®m-$-%m'm&3 5 0 ^«r*#Lfc$iJ#^«^^i-^J:5^^b-C 
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10 itt^-^rCflflO^ 2 (DtyoH.k ITHe &\ ^rCO'fth,^^ 3 (DtyoKlb bTA r ^rSHiR. 
bfc 0 ta©ilMl3O7^y2 8 0, 2 9 0. 3 0 0«^5 

^|A7^^?)^^AU M^f-^-y^z 0 ort<E>@#£ffci o 0^® 
T'/7Xv3 1 0 SrB^iirSo 

ro^7Xv3 1 0 t^^&S^l 0 OiffiiOlWryv't^l'io 

7"7X-rfl3t)OiWHaotft4!), f+^S"Cfco-Ct>&^bBRift£*L 

20 ^*M&»iis&i: ft^f^sfi ioo <DmmzH%-f-%° 

tt^SO^i-S^ft^N 0 0iC«^4 0 0 £8J3te»4 1 O^ER 

$;h/T:v>5.*-LTS!!3fr»l 3 0T-iffl^Lfc3\f:^#'l4^tt-^3 2 OtilU 
25 i(?!>«ISjfemSrffi«J»lHlK3 4 OteSltK 7^'-My^»«i USIPSS3 5 0 



ii 



WO 2005/036626 



PCT/JP2004/015308 



^mfc&te 100 KM^r-h^cm^m^&o^^^^^M, Mz.t$2 o e v 

5 $tt?. 0 

— ^ 1 O 0 LT+^^iSv^^xKryv't^ M£fi£2 

0 0 e V-eF^^^^ft^-tti^ ^^^a^frX^X^E^ 

ii5!:«Al, ¥##3&Ki 0 oo*ifil!:^«ft*Ait?*)5^»*il*i 1 0 

375 am &>± 800 nm SkTV>&-0hfc&Bt<O t UTM* bfc 0 

20 0*©PD-l^Lfcfti&SlW\ n-Si(l00)S^^#n^^X7X^K— fcTS^L 
fc^<£7fe<£®lMifcT-fc<5c PD-1 K&ttS^n^^Af^ He-C?#IRUfc#n 
^Sr^tpX^X-rSr n-Si(l00)S^^Mlt X-^ tr^^ L/t t>©T*> 

5 e K-fc°^^NP^f*60#-efc^o 7£K=30#O K— t°y^T*t>^§|:?r 
#TV^ 0 PD-1 <D7j?t3 >-Sr#AUfcS^5t<D®«5l#l^f*N A ( nm U 

25 ®Ifc#$:£r a ( cm- 1 £:> 375 nm W_bT? 500 nm mft<D t # W: a> 

1 E38X 12 - 505 , 500 nm £k±X* 600 nm 5fc^tf> t # tt a> 1 E24\- 7 -2684 > ^ 

600 nm ^±1? 700 nm*i©^ f± a> 2E19A 5 - 5873 , 700 nm ^± 

T* 800 nm Mcffi© £ a> 1E1 7 A' 4 - 7782 T*fco fc 0 HI 3 d*g>91 5 
n-Si(l00)^^tb^-C PD-1 (D^yX^r F—if^'Jf&fD'jj&^c'te/ ls~7 *7 V 

12 



WO 2005/036626 



PCT/JP2004/015308 



i:*©*ORiR4«*-e«>5. K*— t^X^H^Wtt 30 #tfc5 0 PD-2 ^ n-Si(lOO) 

£Jfct&LT, K-tfy^Ii n-Si(lOO)£tR<0ft<0KJt^#<D3S«:<fc < ^X 

*5< n ^&>^T*£>5 0 PD-3 K— Wy$kft-&W£.\,X 500-550 nm (D^ftO 

10 r.©fti»J;«? t"RflX«*3& s /h$v^^^ttx if— T~-/i^<o#Ta >-f3^< 
*t?i£i!cUfc„ o£«9 % ^n^&^AbfcJl© 375 nmJM±, 800 nm^T03fe 
tett-rSftORJfcflM&tf* a> 1E2 4A-7.1693 T'fcSi^^^nyci^* 
<«J^$-f J-^W^^tt'fb^^S i^ 5 ftfc„ HI^O PD-3 -C^bfc 

tfnfm&& 1E18 cm-3 £ U Xj -^IBi"*. r. £ * LT. 

K-t°V^<7>Xj ^SrHitLfc^OXj <£>^& AXj £-T5 0 A PD-1 

20 ©^X^K-^y^i, 375 nm^±800 um&>T<Dlfc&\£&i&<Dyf— ? 

AXj |4ftnm^& 4 nmKTtfcS, - O £ # © AXj ©sp*©«Sr 1 
Ltl©fy^© AXj &M.mt ^XMW-tZo MMm B «u PD-3 (O-^yX^r 
V—M'y-yt, 375 nm£*_L800 nm .£JLT<£ 1f — #£r!$tt UfclgOft^ 
25 Z<Dk%<DAXji-±mM&)Akm^X\ -tOJfctt 0.9 t?fc 5 0 

(*1) 
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±&<D£ 5 1^7X7 K-fym5rit n-Si(iOO) b tk^X ??t<DW.i&& 

ZW-fM^ 375 nm^Ji800 nm <Dtfc&tt%M?> ^ «r*#o f* — 
£ Rglt b fc „ o * t) s fctifc^J tt PD- 1 <D 7 7 X-e K- 1° ^ ^ t 3 75 nm £A ± 800 nm 

K-tr^^Lfc^-tf^sPDJiT^ilX-t-S^^^^^^-^PD-2 fcffctfcbT 

i«e*/h*v\ atm. PD»j:5*v>aE«T». r^-m. w^tf n-si(ioo)-e# 
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#tfJ0«\ 2003 ¥ 10 M 9 0 mm<D 0^#fFffliSNo.2OO3-35O368, 



5 <m^_b<z>5FiJffl-srfgi4> 
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m * <o m ffl 



-l^mfcmm^ 375nm ^_h<7)^^3S^Ofc°-^ &f#o#;£J$J|t-r 5 IS £ £ 

10 2. Bffia^^^iti-6xm(±> 

fttfS 375 nm £*_hT* 500 nm 4: # & A> 7E 3 2 A" 12 - 316 . iK*^ 500 nm 

±X* 600 nm m$i<D t # A> 2 E 1 9 A' 7 - 278 , 600 nm J£i Jbt? 700 nm * 

£ £ n A> 4 E14A' 65849 N feRri* 700 nm U ±T? 800 nm *?i£> t#fiA> 
15 2E1 2A" 4 - 7778 tf)4>&< £t> lo^fc-t-xmt?^SIf^:^l5H^ l^^lB^© 

3. mmyt*mM-rz>T.m-±, 

mm^m^cDmUmWc^^S:^ A(nm)£ UI&M^Sr a(cm-l)£: bt, 
20 $tg;#S 375 nrn&llt 500 nm ^<7^ i:flia>lE38 \ i2.506 N feft^ 500 nm 
SA±T 600 nm MWl<D ^fta>lE2 4 A" 7 - 2684 N 600 nm J^_hl? 700 nm 

i#(ia> 2 El9A 5 - 5873 x $t:K:tf 5 700 nm 800 nm £ £ fc£ a> 

iei 7A-4- 7782 o^^< bhi^*ffifzirj:ux*h%mM<D&m&imzmMv> 

25 

30 5 . 375 nm J^± 800 nm J^TOttlc^© Sr«Fo3te*S^*fe </ ^ 
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6. n-Si(lOO)**at«R««»t*:Bfi n-Si(lO0)*Kfc^9^ 
fl&ffiaJ? n V<Z)^A $ n-Si(lOO)£^^. 375 nm £k ± 800 nm &T<D if 
ftulB^n^CD#A$tbfc®(D 375 nmKi, 800 nm JskT<0%\Ztt1rZ>%<OiSk 

7. n-SL(l00)S4R&tK«cfi«»-t*:S«r^i-» n-SiClOtiStR^^X^ 

itfrfB^ n ^(D^ A £ tbfc n-Si(l00)g*5U^ 375 nm ^Jb 800 nm £AT<£> I"- If 

BulB^n^^)#A$^fcM^ 375 nm»±s 800 nmP;T©^^t5^!» 
jRfligttS a> 1E2 4X-71693 ffcSr ^^^^i-^lt^^fSia^l^^^ 6 

20 8. itufB^^AlSte, He T'^Lfc^n y?:^tf^7 Xv^ 
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&M£bfcm>^*^£^ALfcJf £>J?$3rD (cm)£ L"C.A=100x( l-exp(- 
iltiia^J^:^^ He^7Xv N Ar^X^. He Z^tf?? Xn% Ar £ 

l 6 . f»#tf>*£ffl$S l «7!rS* 1 5 Jlm^*LaM£lB*fc©lfrfr<07l£jfc#ife 
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